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nnnHH oGBORmpmxcn nponyKTHsmx ae- 
ro » b 3 one nep4»op8UHM» Ufin% - ooecne- 
tteKHe'sxoKOWH HarepHana nnacmpf • Ha 
rpytfax cnyocaJOT rHAPasn* xmc jaxe- 
pu c ynaoTHHTeAbioiMf BneweHraw h yc- 
TaHo&nenmft Ha hhx nnacrupb. 3areM 
BepxHMft TOpeq hh*h* ro yimormTtnbuoro 
sneMeHra tHnpaonHHscicoro naxepa paj- 
Me^avr HanpoTKB woweA rpat&mu HHrcp- 
Bana HcrepMCTMWHOCTM. AmtHy nnacrupB 
wwenmnr no mbt* hath <te cx oA <tx>pMy.rie, 
npouBBOAAT aanaxepoBxy ynnortMrenbtftix 
3jieHetfToB naxepa b xoHueaux yqacrxax 
rviacTwpjc'H pacvfpetwe iwacryp* no scefl 
i Aiwue nyTCM cos a«hhx HsGwToiuoro Aaane- 



kkx b ynnoTKHTenbiux sfieMeirrax naxepoB h 
b MeaoiaxepHOH sohb. Taxoe pacnanoxe- . 
we nnacTupa oGecnewBaer coxpaHHocTb.. 
ero h oOcbahoA kojiohhu a HHTepaane, 
ocnatnemoH OTBcpciwiMi. 4 fin. 
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HaoCpereHHe othocmtch x HefrreAoOw- 
aaxwteft npomniteHHocTH , a hmchho k 
cnocoGaM peMoirra oGcaAHux kojiohh, a 
Taxxe'HaonauKH oSaoAKHBontxcx npOAyx- 
THBHbix nnacTOB b 3QHe r2p<^opauHH. 

Uenbxt H3o6peTeHHfi amiaeTCH oCecne- 
MeHHe axoHOMHH MaTcpHana iriacmpx. 

Ha 4nr. } M3o6paxeH naxep caboch- 
kmA nfApannHHecxMH (0PC) c yeraKOBfleH- 
huh Ha HeM nnacThipeM b tp aHcnopTHOM 
nojioxeKH::; Ha <fcHr. 2 - to *e, npH 
aanaxepoBxe ero y fuiot hhtc/i i>hlix 3/TeneH- 
tob Ha cucacTupe; Ha flur. 3 - to me, 
ripn npH»aTMH xomierux yMacrxoB nnacTW- 
p*: k odcaAHoft KO/ioHKe; Ha <Jwr. 4 - 
to xe, npH saBepoeKHH npmaTHH xonue- 



BtJx ywacrxoa h a e 4>o pHHpoB aHHH cpeAHe- 
ro ynacTxa nnacTbip* ao xacaHna c BHyr- 
peHHeA noaepXHocTbn o6caAHoft kojiohku. 

CnocoG ycraHOBKM nnacrupa b Hirrep- 
Bfiflc HerepweTHiKocTH oticaAHofi xonoK- 
ha peanHsyeTCH .cneAy'naaiM o6pa30H. 
. Ha rHflpaB/iHviecxHft jnaxep,, Bxn»Ma»- 
IDCft BepXHHH 1 M hkxkhA 2 ViuioTHMTenb- 
Hue BJieNeKTbi, HejRAy kotopufm pas KeoteH 
■AH^epeHUuanbKbift xnanaH 3, ycTaHaanH- 
Vaetw MeTanjiHuccxHft nnacTbipb 4, xo- 
Topwft 4«KCHpyeTcn Ha naxepe ynopaMf 5 
h 6. PaccTOHHwe HexAy ynnoTKHTejibKWMH 
3JieNeHTaMK 1 m 2 ycTaHaanHsaeTCR b 
aasHCHM cth ot jbjwhu ruiacTbipa, oripe- 
AeneHHoro no 3 aaHCHMocTH f k oCecneMe- 
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mi* ftaaaoro saxpura* ynnoTKHTejibKJx 
sntmmrom 1 m 2 kokiwbuw ywcTxaMH 
' anacTwpx t ■ 

• AnBHa onacnipa ButapaeTca a coot- 
bctctxhh co cncAywmeft aaBMcMMOcTU) 

me arhbb nnacnipa, m; 

1^ atohs mrrepBana BerepMeTR<iHoc- W 

TH oOCflAKOft KOJJOHKI, M; 

AriHHa yruioTHHtejibHoro aneMea- 
r ; ivm rBAPwiHMecjCQro naxepa, m;. 
F fltweHHe b ncApaBiutwecKHx na- 
xcpax nph npmtarHu xoatteBbtx ^ 
jnacTxoa nnacTupx,' Wla; . 
. I p accToa bm a or ycTb* cxaaxHiu 
. *AO aepxaeft rp«wu HHTepsana 
aerep tiara iboctr oCcaABofl xo- 
jiobzm, hi 20 
B - ftogyji* ynpyrocTH HaTepHana 

• Tpy6 f Hd XOTOPUX np6M9BOAHT* 

ca cnycx nnacTup* , Mia; 
C - OTHoneRue Hapyxaoro AHamrrpa 
x BxyTpeHHexy Tpy<J f aa xoto- 
pux npoHsaoAKTO! cnycx nnacru* 

JU - .B09MHtpfaitT flyaccoaa xarepa- 
ana TpyO, na ko top toe npoasso-. 
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witch cnycx nnacrupH* 
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Haxep c nnacrwpeM 4 cnycxaaTca^Ba 
Bacocao-xoMnpeccopaux TpyCax (ae no*, 
xasaw) b oOcaAByx* xonoaay 1 x Hirrcp- 
Bany \ Q BerepMeTaxaocTa , ocnaflneHHony .• 
OTicpcTMjiMH 8 # HaxaaA ymioTHHTeflfcHuA 35 
aaeNeHT 2 ycraaaBJuiBaxtT Tax, XTofau 
/tro aepxaaft Topeq Gun aanpoTRB aaxaeA . 
rpaaxm* aaTepaana l pt rjpa stom paccro- 
XBHe Mcx/qr bhxbbm topaom Bcpxrfero yn- 
jioTBMTenMoro aneNeaTa I k eepxaeA 40 
rpaxHi^u HBrepsana 1 0 coctbbht aenHw 

xy a, paaayx. 2 h y*aniBanqy» 

yAnaaeaae aacocao-xownpaccopHboc TpyC 
npa ycTaHOBe nnacTupx. Cosaoot b naxe-* 5 
pa H^efcrrotiHoe AaaneBHe nopa«xa 2-3 Mil a 
m aanaxepoBbtBaioT ynnoTBMTeiue aneMea- 
tm 1 m. 2 b xpHqeinx yqacrrax ruiacTwpa 
4 (4**r. 2). IIoBuaaioT AABiieme b naice- 
pe a'pacsapxxn- ero caaiana yruioTHM- * SO 
TejibBUMt 9JieHeBTa>af I k 2 co or b ct ct sy* 
nwwe xoHueBbie yfacrxa rinacTbipx 
($Hr. 3). Doc/ie qero orxpuBaeTca ah$- 
4>epeiiUManbHvf! xnanau 3, npc^B apHTenb- 
ho KacTpoeuHbift »a aanaaaoe AaaneHHe, 1 55 
h paGoieA x axocTbn pacaHpnioT cpeflHww 
qacTb nnacTbip*. RaBneHne. a naxepe no* 
BbcawT no pacneTBoro P 4 r c6 ecneiHB a kt- 
mero npHxarae xohucbux yqacTxos nnac- 



Tbipn A'BneiofeM ? k9 npu jtoh ep abax 
MacTb nnacTbipx a HHrepaane l r Ae^op- 
MipyeTca pac<ieTfftJM AaBnetofaM t 2 «?f 
AO xacaKHH c Btfyrp CHHeA n BepxHocTbu 
oCcaAMoft xonoHKu Ann HcxnmeHHR Happy- 
s ox Ma HHTepsan l fl (jHr. 4), B npoAec- 
ce y era hob km nnacTwpb 4 BxecTe c naxe- 
Pom nfepeMemaeTca OTHocMTenbiio MHTep- 
aana i 0 odcaAHoft xojiom&i aa bcjihshhy 
a/2 t ho Gnaroflap* BAGopy AnHHbi nnap- 
Twpx m cooTBercTBywrneft ero opHeHTatpfM 

nepCA yCTBHOBKOft OTHOCHTCJlbKO HUXHCft 

rpaHHQbi BHTepsana 1, , xotmeaue yvacr- 
xb nnacTbipx , npuxaTue x oOcoahoA xo- . 
AOHBe, CyAyT aaxoAKTbai bhc HirrepBana 
1 6 aa pbbhom paccTOBBKM a/2 or coot- 
b € t ct ay BOBf x crb rpanKA, Taxoe pacnono- 
xeHHe nnacTbtpa oCecnesHT eoxpaaaocTb 
ero HjoticBABoft xonouKw a' h ht ep b anc t ' 
ocixaOjieBBOH otb cpcth juhh • 

0 o p m y n a u a o fi p e^. kh 
Cnoco6 ycraHOBKH nnacTw^x ^ Harep- 
sane ac rep m&th iho cth oCcbahoA xonoa- 
au f BxnxwaxQHft cnycx aa TpyOax mx- 
paBnuiecKHx oaxepoB c yanoTHUTehbBU- 
mi sneMeaTaM* m ycTaaoaneaRoro ua bhx 
nnacTupfl, sanaxepoaxy ynn6T»iTenbHux 
BJieMeaTOB naxepa b koaixeBUX y«iacTxax 
nnacrwpx h paczmpeBKe macTUpx no 
Bccit AnHue' nyreM cpsAaHHx HBfiuro^Horo 
AajanaHHH a ynnoTmTenbnax aneHeutax 
naxepoB-a b Hemaxapnoft a one, o t n a- 

Xa»RHftc.B TCM f VTO t -C ACJIbX* 

oCecne^eKMji 5kohowh naTepHana nnacTW- 
p« 9 nociie cnycx* nnacTupH aepxnsfl to- 
pen auxaero ynnoTRMTenbaoro an'oieara . 
raAPaana^ecxoro naxepa paaMeqaxtT aa- 
npoTHB aaxaeft ' rpaaaubi. HHTepaana ae- 
repMeTMMaocTK, a pmtry nnacTbipa bu5m- 
pawr b cboTBeTCTBHH co cneAyxaieft aaaa- 

CHKOCTbK> ~ 

^,2(1^^211)), 
. . E (C^O 

me L - ArtHHa nnacTbipH % h\ 

1 4 - Anaaa HHTepaana aerepMeTau- 
aocTH oOcaAHoft kojiohhu, m; 
lu.j- ArtHHa ynnoTHHTentHoro 3neMeu- 
Ta rHApaanaqecxbro naxepa, m; 
• P - Aasjieaae b rHAPaana«iecKHx na- . 
xepax npa npaxama KOHueBbix , 
ynacTxoB nnacTbipn^ Mlla; 
1 - paccroflHHe ot ycTbfl CKBaxMHu 
no BepxHeA rpaaHUbi aaTepaana 
hc rep hctumhocth o6ca^HoA ko- 
noKKbi, m; 
E - MOAynb ynpyrocTH MaTepKana 
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Tpy6, Ha xotopux npousaoflKTcx 
cnycic nnacnfp«,Mn«; 
THooeime' HapyxBoro jpia>eTpa x 
BHytpCHBeMy rpy6. Ha xoropux ^ - 
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npOKSBOflMTC* cnycic tmacTUp* * 
(U - Kos^MUMeHT Hyacco«a Narepuana 
Tpy6.ua xoTopux npoHS^PAHTCX 
cnycx iwacwpH, . 
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repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered, 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

\x is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval /o of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval Iq. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval Iq 



is the quantity a, equal to 2 




, taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements I and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P t , where the middle portion of the patch in the interval /o is deformed by the 
calculated pressure Pi « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval 1$ (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval /o of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /o, the terminal portions of the patch, squeezed against the casing, will be located 

beyond interval Iq at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 



/p.e. 



Fi & A Fig. 2 
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[see Russian original for figure] [see Russian original for figure] 
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